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A. . BACKGROUND

On February 2, 2007, Response Engineering and Analytical Contract (REAC} personnel were tasked to
provide technica) support to the Environmental Protection Agency /Environmental Response Team
(EPA/ERT) and EPA Region IV regarding the Barite Hill Gold Mine Site (Site). Specifically REAC
personnel will assist with performing a Removal Site Evaluation {RSE) as per 40 CFR 300.410 of the mine
and determine its impact on the surrounding areas.

The Barite Hill Gold Mine is an inactive gold mine focated approximately three miles south of McCormick,
South Carolina (SC). The mine actively mined gold from 1991 to 1995, Between 1995 and 1999, the site
wasundergoingreclamation activities under the direction of Nevada Goldfields. In 1999, Nevada Goldfields
filed for bankruptcy and the site has been under the control of the South Carolina Division of Health and
Environmenta! Contrel (SCDHEC) since then,

The Site is located along a topographic high ridge area forming the headwaters of an unnamed iributary to
Hawes Creek, The jopography of the area consists of rolling hills with ridgelines at an elevatien of
approximately 510 feet. The permitted mine site totals 795.2 acres of which 659.7 acres are designated ag
buffer area, The site map is provided as Fipure 1,

The facility used a cyanide solution in a heap leach process to extract goid from ore, Persuant to this method
of extraction, there are three major waste rock piles contaminated with ¢yanide, eight processing ponds,
several processing building with agsociated piping, and the large Main Pit from which the ore was mined.
The Main Pit is now filled with pH 2 to 2.2 water with a high dissolved metal content. The surrounding rock
contains a jarge amount of Barite (BaS0,) and Pyrite (Fe8,). The weathering of the pyrite has depressed the
pH of the Main Pit water. Seeps from the Main Pit containing the acidic water are impacting the unnamed
tributaries of Hawes creek. Hawes Creek flows generally south and discharges into Strom Thurmond Lake,
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In December of 2003, the SCDHEC performed a site investigation. The investigation reported elevated

levels of arsenic, cobalt, copper, cyanide, iron, lead, manganese, selenium and zinc in surface water,
groundwater and soil samples.

The EPA Region IV Emergency Response and Removal Branch (ERRB) On Scene Coordinator (OSC) has
requested ERT assistance in completing 2 RSE regarding the impact to Hawes Creek and ultimately Strom

Thurmond Lake under normal weather conditions and during catastrophic weather (hurricane, etc.) over a
short term and longer term period.

B, FIELD TASKS

On March 26 through March 30, 2007, REAC team members McBumey, Holderness, Grossman, Nigro,
Gussman and Dubois along with ERT members Bussey, Fredericks, and Powell visited the site to complete
an environmental investigation, The REAC team completed the following tasks:

Task 1: Biological Assessment of Unnamed Tributaries to Hawes Creek.

REAC personnel with the assistance of a representative from the United States Fish and Wildlife Service
(USFWS) and a representative from ERT, conducted a streamlined ecological assessment of impacted
streams that border Site discharge areas in order to define the extent of the impact to the streams.

The biological assessment was based on the EPA Rapid Bioassessment Protocol I. The REAC team walked
the stream, beginning upsiream of the impacted area. Using the EPA Protocol, personnel visually inspected
the stream life, recorded water quality measurements such as pH and conductivity, and took such samples
of sedimentary areas as were deemed appropriate by the ERT representative at the time of the walkthrough.
All sample locations were recorded using a global positioning system (GPS) unit. Sediment samples were
submitted for Target Analyte List (TAL)metals analysis, cyanide analysis, and weak acid dissociable (WAD)
cyanide. The team investigated the stream that flows from south to north along the eastern side of the site,
joins with another small stream and proceeds west along the northern border of the site. At the western edge
of the site, the stream merges with an unnamed tributary to the south and Hawes Creek from the north. The

investigation included sample locations in tributaries, Hawes Creek, and continued approximately one
kilometer downstream of the site,

Task 2: Estimate the impact juto the creek from the Main Pit during normal and catastrophic
conditions,

To accomplish this task, REAC personnel investigated the following items:

a, Measure the water 1evel ﬂuctuanons of the plt lake. A Mm:troll“' automatic water level rccordmg
device was jnstalle :

hour. The minitroll was downloaded during the socond site visit on May 22 200? and the data was
compared against regional precipitation events.

b. Determine the elevation difference between the top water level in the pit and the seep elevation. A
relative survey was conducted to determine the difference in elevations of the seep and the pit water
level to determine the hydraulic head acting on the seep.

c. Determine evaporative losses. Using historical data, an evaporative loss rate was determined.
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d.  Determine the flowrate of the creek pre- and post- seep. The creek was investigated to determine

the flowrate before the seep and after the seep. Observations were recorded to estimate flowrates
where possible,

e. Calculate the water balance. Given the influx, evaporative rate and water level changes, the flowrate
of low pH water from the pit was estimated. This flowrate, along with historical contamination
levels in the pit can be used to determine the contaminant loading to the creek under normal

civcumstances. The seep flowrate was used as a check against influx from springs in the pit or other
sources of water,

f. To determine catastrophic impacts, the expected rainfall from a hurricane type event was obtained
and, based on the pit lake surface area and drainage basin area, the approximate rise in pit lake
elevation was estimated.

Task 3: Process pond sampling,

To investigate the process ponds, REAC personnel collected a composite sample of the sediments in nine
ponds. An estimation of the depth to sediment and depth to bottom was also taken in several places in each
pond. The available freeboard of each process pond was identified to determine the possibility of overflow
during precipitation events. Any likely paths of discharge were identified.

Water samples were collected from each process pond for Nitrate and Sulfate analyses. These samples were
field screened using HACH field portable test kits, Water samples were also collected from the leakage

detection pits under each process pond. These samples were submitted to the Region IV CLP laboratory for
TAL Metals, cyanide, and WAD cyanide analyses.

Task 4: Process area equipment waste investigation,

Inthe process area of the mine, remaining process equipment was investigated, documented, and any residual
wastes were sampled. The samples were analyzed using a hazardous waste categorization (HAZCAT)
protocol to determine the physical characteristics of each type of waste. The HAZCAT results were given
directly to the WAM and OSC so that the OSC could determine the hazards of the remaining materials and
to assist with determination of the removal/disposal of the wastes.

Task 5: Other Sample Analysis.

Several samples were collected at the request of the ERT WAM and the OSC. These samples included a
precipitate located at the drainage entrances to ponds G and H, A sample was collected from a large
stockplle of white powder Iocated near the main entrance to thc site. A sediment sample was also collccted

cyanide and WAD cyamde
C. RESULTS
Biological Assessment of the Unnamed Tributaries to Hawes Creek

AREACbiologist/plant scientist, biological technician, ERT biclogical scientist, and a representative of the
U.S. Fish and Wildlife Service walked along streams surrounding the Barite Hill Mine Site for evaluation
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purposes, This investigation included stream areas upstream, downstream, and adjacent to the site. Biota, -
water chemistry, general stream conditions, and other parameters were evaluated at several selected
locations. EPA’s Rapid Bioassessment Protocol for Use in Streams and Wadeable Rivers was used to
evaluate impactand relative conditions in the streams. Field Data Sheets were filled out for several locations
on the streams bordering the northern and southern perimeter of the site, and at selected locations where
significant changes may potentially occur (i.e. upsiream and downstream of seeps and outfalls). These
streams are exiremely small and shallow at their upstream reaches, gaining size and water volume as they
flow in a generally westward direction and receive input from other streams and groundwater influx.

Two main, unnamed streams border the site. One originates from several small streams northeast of the site.
ftruns adjacent 1o the site beginning on the northeast part of the site, very close to the “Main Pit”. This
northern stream follows the northem contour of the Main Pit and then flows parallel to the northen edge of
the site in a generally westerly direction.  The other stream follows the southem and western edge of the
site. Several small streams to the south and southeast of the site join. One of these borders the southeast of
the site and rums close to, and occasionally receives gverflow, from the Main Leach Pile Process Ponds. This
stream than joins another small stream and continues west along the southern edge of the site, and then
northwest parallel to the western edge of the site where it passes near Outfall 1. This stream then joins the
above stream flowing along the northern edge of the site at a point on the northwest bpundary of the site.
These two streams join into Hawe’s Creek which comes in from the north, Hawe’s Creek then flows in a
general westerly direction away from the site, occasionally joined by other small streams and eventually
flows inte Lake. The majority of these stream lengths occur in wooded areas typical of the region, These
streams are shown in Figure 1. Areas of examination were given an identification number in the field,

beginning with “BH-247-1" through “BH247-29". Each location was recording using GPS at the time of
observation.

The field data sheets provided in Appendix A detail a record of the characterization of these streams at the
time of observation, Physical characterization and other conditions are noted at each location. In addition,
there is a “habitat assessment sheet” in which several parameters of the stream are evaluated and giver a
relative numerical score. This number is used to compare the relative quality of the physical habitat. The
relative quality represents suitability for colonization by a diverse ecological community, The numerical
scoring is used in conjunction with the Benthic Macroinvertebrates Field Data Sheet, which providesarecord
of the macroinvertebrate diversity and numbers observed at each location, Freshwater invertebrates play
mportantroles in the ecological community, They are used more often than any other group of freshwater
organisms to assess the health of freshwater environments. Some groups of these organisms are more
sensitive to environmental stress or certain types of environmental stress than others, allowing biomonitoring
of the habitat where they are collected. A summary table of the Habitat Assessment scores, the Macrobenthos
diversity noted at each location, and an average Macrobenthos Abundance score is provided in Table 1. A
detailed sample map is provided as Figure 2, For the Macrobenthos Average Abundance (MAA) score, the

abundance scores of each separate benthos community were averaged for each location. Abundance scores
) '-__l"lli'._' ANETE Talbic ALE n-tha-to 3

based-on-the-folowing:

0 Absent/Not Observed

1 Rare (1-3 Organisms)

2  Common (3-2 Organisms)
3 Abundant (>10 Organisms)
4 Dominant (>59 Organisms)

The MAA score is a direct correlation of the estimated abundance score of each species. Based on the same
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0-4 scale, an average MAA score of 4 would mean that all communities were in great abundance. An
average MAA score of 1 would indicate that the populations were very slight.

It should be noted that the stream habitat does not change throughout most of the survey area as indicated
by the habitat scores. There is evidence that these streams are heavily scoured after rainfall events. Thatis,
they probably act to channel a great deal of storm run-off, There is evidence (scouring and erosion} that
during these events, water levels are several feet above the currently observed water levels and swifily
moving. This scouring most likely displaces a lot of the organisms and creates a much more unstable
environment, The banks of these streams are heavily eroded in many areas.

Based on the MAA and Diversity Scores, the impact of the seep can be seen. The areas outside of the seep
area indicate that the streams in their natural states are not highly habitated. However, in the area of the seep,
the diversity and abundance of all species lessens ahnost to extinction. As previously discussed, this
extinction cannot be explained by the habitat scores.

Other possible reasons for low overall abundance and diversity downsiream of the seep are water chemisiry
and influence from the seep. Chemistry of water and sediment provides more apparent results. Water quality
measurements taken during the investigation are detailed in Table 2 with the full analytical report attached
as Appendix B. Nitrate and Sulfate screening values are provided in Table 3. TAL Metals and Cyanide
analysis results for the stream sediment samples are listed in Table 4. The extremely low pH (pH 2.76} and
high Sulfete content { > 200 milligrams/Liter (mg/L)) found after the seep area at location BH247-9 are the
indicators of the impact from the main pit. Analytical results indicate that the streams metals content is
consistent throughout. The sulfate content and low pH seem to indicate that the sulfate rich low pH water
from the Main pit is indeed seeping into and impacting the stream. The impact area can be seen on the pH
Map (Figure 4) And the Bioassessment Map (Figure 3).

_ Several relatively large and currently active beaver dams were observed along this northern stream, evenin
the areas of low pH water. The first dam was observed just below BH247-10 and several other dams were
found between BH247-10 and BH247-14. It can be assumed that the beaver dams are causing sediment
deposition upsiream of the dams. This sediment makeup can be assumed to be consistent with the sediment
sampled at location BH247-13. The sedimentat that location coniained elevated levels of Aluminum (15,000

mg/kg), Copper (3,700 mg/kg), Iron (15,000 mg/kg), magnesium {1,200 mg/kg) and zinc (1,300 mg/kg) A
sediment volume estimate is not available.

Estimated Impact Into Creek from Main Pit

The results from this study yielded the expected rate of seepage from the Main Pit into the unnamed tributary
of Hawes Creek. The resultant seepage rate from this investigation is on the order of 5 gallons per minute

{gpm). Using this flowrate and historic data from the Main Pit, the contaminant loading into the creek can
be estimated,

In order 1o calculate this seepage rate, the following steps were completed:

1. Main Pit Water Level. A Minitroll™ automatic water level recording device was installed in
the pit. This device was programmed to record the water level above the device every hour. This
data was downloaded on May 21, 2007. The raw data is attached as Appendix C. Also includedin
Appendix C is a graph of the water level change over the measured period. However, the
measurement period includes only approximately two months. Better analysis could be made with
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more data.

2. Elevation Survey, A rclative elevation survey was conducted to determine the distance from the
water level in the Main Pit to the water level in the impacted stream. The elevation survey is
summarized in Table 5. The distance from the Main Pit water level to the stream was measured as
between 23.4 and 24.6 feet. The raw survey data is attached as Appendix D.

3. Calculation of Evaporative Losses. Quality controlled daily weather observations for both
Greenwood County Airport (GRD) located in Greenwood, SC and Greenville-Spartanburg Airport
{GSP) located in Greenville, SC were obtained from the National Climatic Data Center, These data
were used, as detailed in Appendix E, to calculate evaporative loss rates for April 2007 and May

2007. The April evaporation rate was calculated to be 23.7 c/month. The May evaporation rate
was calculated to be 26.9 cm/month.

4., Stream Flowrates. A study was completed to determine the stream flowrate in several different
porticns of the streams surrounding the Main Pit. The stream following the eastem side of the Main
Pit is the most heavily impacted by the seep from the pit. Upstream of the seep area, the creek is
mainly stagnant, with litile to no indication of movement or velacity. As the stream flows north
along the pit, the observed flow rate increases. The size and geometries of the creek forced
modifications to the initial plans of flow estimation. The current meter intended was much too large
to be used, and in areas where it could be deployed, the cutrent was much too slow to be measured.
Visual observations were made regarding velocities, using surface objects and a stopwatch. The
flow areas were measured using a tape measure. Where possible, the flow rate was calculated by
timing the period required for the steamn to fill a 9 ounce cup. The calculations are attached as
Appendix F. A summary table of all velocities and corresponding flowrates is listed in Table 6. The
final measurable stream flowrate at BH-247-8 was 4.2 gpm. It should be noted, however that this
flowrate includes a tributary that was measured to be flowing at 1.4 gpm (location BH247-7),
Downstream of the last measurement, the creek became much wider and much slower moving.
Measurements could not be obtained. Based on the previous measurements and observations, the
stream confinued to gain water as it passed the northern portion of the Main Pit. Based on these
ohservations, an estimate was made that the total seep flowrate was on the order of § gpm.

5. Water Balance. Using all of the measured data, a water balance was created for the Main Pit.
Using data for 24 hour periods, 11 days were chosen to calculate the water balance. Based on the
calculations summarized in Table 7, an influx source of water must exist for the water to balance.
Per the calculation, between 7 and 35 gpm must flow into the pit from an alternate source for the
‘balance to be maintained. This influx could be from fractures in the rock, natural springs, or other
secpage from groundwater, These calculations assume the 5 gpm rate of discharge into the stream,

If the flowrate info the stream were o increase, more influx water would be required to maintain the
halance

Tt is unclear as to the effect that a catastrophic rain event would have on the seepage rate into the creek.
Based on the historic water level data, there does not seem to be a major change in the water balance due to
changes in Main Pit water [evels. Rain events notably increase the levels in the Main Pit by the approximate
amount of rainfal] that occurred, but the rate at which the level subsides after a rain event is consistent with
the rate during which no rain events occur, The equivalent rise in water level with rainfall indicates that the
drainage basin for the Main Pit is approximately the size of the pit. This agrees with visual reconnaissance
made during the field visits. Most of the cliffs surrounding the pit reach their highest elevations at the pit,
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causing most runoff to run away from the pit. The lack of a major change in the rate of elevation change in
the pit seems to indicate that the change in hydraulic head above the creek does not severely impact the
secpage rate for the period measured durmng this study.

A catastrophic 10{ year event of 16.2 inches of rain over a 24 hour pericd (See Appendix G for this
calculation) would cause approximately 16.2 inches of rise in the water level of the pit. There was no visual
evidence that a significant rainfall event would cause a catastrophic failure of the Main Pit. The creeks
would likely be more impacted by the surface runoff from the area, causing most of the settled sediment to
be washed down the creek. The 250 year storm event of 36.6 inches of rain in 2 24 hour period would also
cause a proportional rise in the pit level. Due to the limited data available from this study, the net effecton
seepage rate for either storm event cannot be determined. A second point of pit water elevation verses creck
flow rate data would be required to estimate the change in seepage rate.

Process Popd Sampling and Investigation

Pond Identification and pH Results, The process ponds are divided into two sets, The first set was labeled
Pond A, B, C, D, and E. These ponds are located next to the processing area as shown on Figure 5. The
second setis Ponds F, G and H. These ponds are located south of the Main Leach Pile. One other pond was
added to the sampling, pond 1. Pond 1 is a surface water runoff collection pond and was not used in the

processing operation. The pH of each pond was recorded and is detailed in Table 17. All ponds were
between the pH of 6.85 and 9.3.

Sediment Sampling. As per the site Quality Assurance Project Plan, sediment samples were collected from
each process pond. The sediments were collected using a ponar sampling device. Sediments were
composited on the surface in a stainless steel pan. A minimum of two depth samples were used to create the
composite sample. No sample was available from the sloped sides of the ponds. Sediment samples were
submitted to the Region I'V CLP laboratory for TAL metals, Cyanide, and WAD Cyanide. The results are
provided in Table 8. Elevated levels of Calcium, Copper, Iron, and Aluminum were found in all ponds with
the exception of ponds E and I. Pond E was not lined, and was acting as an overflow receiver for ponds A,
B, C,and D). Pond I was a surface water collection basin, and was not used during the heap leach process.
Ponds A and C had elevated levels of total Cyanide, 2,200 mg/kg and 1,700 mg/kg respectively. Elevated
levels of Calcium may be due to treatment of the pond waters with a calcium compound.

Sediment Depths/Volume Estimates. Sediment depths were recorded at multiple locations in each pond.
In general, a transect was chosen to intersect the suspected sumnp of each pond. Sediment depths were
measured and recorded at approximately 10 to 20 foot intervals. The raw data and calculations are provided
in Appendix H, with a summary of the average sediment thickness and estimated sediment volumes provided
in Table 9. Sediment estimates ranged from 13 cubic yards in pond D, to 3,368 cubic yards in Pond G.
Ponds F and G are heav:ly 1mpacted by dramage channcls that dram dlrectly off of thc Mam Hoap Leach

been removed The surface area for oach pond for this calculatlon was estlmatcd from aenal photography

Pond Free Volumes. The freeboard area of each pond was calculated by performing a relative elevation
survey of each pond. The raw survey data is attached as Appendix D. The free volume was calculated by
multiplying the surface area of the pond (as measured previously from aerial photography) by the remaining
elevation to the lowest point on the berm. The individual free volume results are provided in Table 10a.

It should be noted that the ponds were designed and constructed with channels between ponds. At the time
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of the survey, only pond D was not fully hydraulically connected to the other process area ponds. However,
for this investigation, should each pond fill to its capacity, they would be in complete hydraulic
communication with the other ponds. Based on this “system” of behavior, the lowest point of the berm of
all ponds was used to determine the system capacity prior to failure. For the process area ponds (A, B, C,
D, and E) this total volume is shown in Table 10b. to be 2,804,000 gallons. The distance from the surveyed
water level to the point of failure was 0.85 feet. The failure point was recorded as survey point | or the north
west corner of Pond A as shown on Figure 5. The excess capacity of this system is due primarily to the added
pond E which adds significant capacity to the system. It should be noted that areas of strong erosion were
noted on the banks of pond E. Should one of these banks fail due to erosion, a significant release could
occur. The volume of this release would be controlled by the depths of the cross channels connecting the
various ponds. A volume estimate could not be calculated due to the unknown channel depths,

The southern process pands (F, G, and H) contained no freeboard at the time of the survey. This was due
to the fact that pond H was currently breached along its southem side. All calculations of system free volume
were based on the assumption that this breach would be rectified. Should this be the case, the next failure
point would have been point 106 in pond G as shown on Figure 5. The system free volume using this point
was calculated at 245,000 gallons corresponding to 0.22 feet of freeboard as detailed in Table 10¢. Any
rainfall event would cause immediate discharge from these ponds currentty at survey point 111A. A
catastrophic rainfall event could cause discharge from other points along these process ponds.

Tables 11a. and 11b. list the remaining volumes in the pond systems after catastrophic rainfall events. The
rainfall amounts for the 100-year and 250-year storms calculated in Appendix G were used to determine the
amount of water in gallons that would impact the pond systems. For this calculation, only rainfall falling
directly on the ponds was used. No drainage basins have been added to this calculation, For the processarea
pond system, the ponds were able to contain both the 100 and 250-year rinfall amounts. The southern
process ponds were not able to contain either storms. Approximately 1,260,000 gallons of water would be
discharged from the southern process ponds in the event of the 100 year storm. These process ponds are also

heavily impacted by drainage from the heap leach pit as shown on Figure 5. Any storm runoff from the heap
leach pit would not be contained,

Process Pond Water Suifate and Nitrate Resulis, Surface water samples were collected for field screening
of nitrates and sulfates. Most pond samples contained in excess of the 200 mg/L upper detection limit for

sulfates. The only exceptions were pond D and Pond L. Full results are tabulated in Table 12. No
appreciable patiern was noted in the nitrate results for the process ponds.

Leakage Detection Pit Sampling. Each process pond with the exception of Pond E and Pond Iis equipped
with a leakage detection pit or sump. This sump is located beneath the liner of each pond and is accessed
by a 6" CPVC capped pipe along the bank of the pond. These pits were sampled by pumping each sump with
a penstaltlc pump The samplcs were subnntted tothe CLP laboratory for TAL metals, Cyamde, and WAD

southcrn process ponds Rcsults for all leakagc plts contamod clcvatcd lcvels of Calcmm Sodlum, and
Potassium. All leakage pits with the exception of Pond G contained negligible amounts of cyanide. The
leakage pit under pond G, however, contained 30,000 ug/L, of cyanide. It is unclear if this cyanide is the
rerrmants of a historic leak, or groundwater from the main leach pile impacting the water under the process
pond. Samples were also field screened for nitrates and sulfates. The leakage pit nitrate and sulfate results

are shown in Table 12. Sulfate results are very similar to the surface water results with levels over 200 mg/L.
No appreciable pattem was noted in the nitrate results,
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Process Area Investigation

Due to the nature of the cyanide heap leach process, many chemicals found in this type of process area can
be hazardous. REAC personnel visually inspected all processing areas and noted all drums, mixing tanks,
storage tanks, or other stored chemicals., Where possible, chemicals were identified by the labels on drums,
bags, or containers. During this investigation, a RaeSystems MultiRae™ multiple gas monitor was used to
mgnitor the breathing space of the warkers. The MultiRae™ monitor was configured to monitor for oxygen,
volatile organic compounds, hydrogen cyanide pas, ammonia gas, and explosive limit,

Three main tanks were noted outside of the process buildings. The details of each tank were as follows:

Tank T-1 - Approximately 5,000 gallon capacity. Insulated. Unknown quantity remaining in tank.
White powder noted at discharge connection.

Tank T-2 - Approximately 3,000 gallon capacity. Non-insulated. Noted approximately 100 gallons
of fluid/sludge remaining at bottom. Material at discharge nozzle had the consistency of petroleum
jelly but the ¢oloring of clear silicone,

Tank T-3 - Approximately 1,000 gallon capacity. Insulated. Unknown quantity remaining in tank.
Unable to access contents.

Outside of what was assumed to be a water treatment building were four full 55 gallon drums, These drums
were labeled by REAC as D-1, D-2, D-3, and D-4. '_I'he details of each were as follows:

Drum D-1 - 55 Gallon Blue Poly drum, full, labeled Amersep MP 3R 6KL-0650-R1L. 547-22-525.
The MultiRae™ monitor detected positive hits for ammonia gas and low oxygen from the contents
of this drum, This does not imply that the vapors from the contents were indeed ammonia, as the

MultiRae™ device can read interferences as positive reactions. Amersep is listed as an organo-
sulfur based metals precipitant.

Drum D-2 - 55 Gallon black metallic drum in good condition. Bung was open with a metering pump
mounted in the open bung. The drum was full of unknown liquid.

Drum D-3 - 55 Gallon blue poly drum, no lebel, fufl of unknown liquid.
Drum D-4 - 55 Gallon blue poly drum, no label, full of unknown liquid.

To the north side of the process area was a pole bamn type building with no protected sides. Indications from
the debris were that lt was the remnants of a laboratory or analysm area for the processmg plant In the polc

somewhat rusty 55 gallon metalhc clrum wrth a hose and valvc mstalled in the bung Approxrmately 30 to :
40 gallons remained in the drum.

Water Treatment Building. Inside the water treatment building were the remmnants of the water treatment
equipment. This included approximately six open tanks with mixers, pallets of chemicals, 5 gallon buckets
of unknown materials, empty drums, and one full drom labeled Hydrochlonc Acid.

Pallets.
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Pallet 1 contained approximately 15 bags (approximately 40 lbs/bag) of what was labeled
as “Caustic Soda Beads”

Pallet 2 contained approximately 10 - 15 bags (approximately 50 lbs/bag) of what was
labeled as “Sodium Metabisulfite”

Mixing Tanks.

Mixing Tank MT-1 - Open topped mixing tank approximately 100 gallon capacity.
Contained what appeared to be a heavily hydrated caustic material such as sodium
hydroxide. There was a coating of approximately 2 to 3 inches thick of the material at the

bottom of the tank. pH 12. Most likely caustic soda, based on the material found on the
nearby pallet.

Mixing Tank MT-2 - Open topped mixing tank approximately 100 gallon capacity, Empty,

Mixing Tank MT-3 - Open topped mixing tank approximately 100 gallon capacity.
Contained a 3 to 4 inch thick layer of white powder. pH 7 possibly potassium sulfate.

Mixing Tank MT-4 - Open topped mixing tank approximately 300 gallon cav:pacity.
Contained approximately 2 inches of yellow liquid, pH 1. Most likely hydrochloric acid
based on the drum of Hydrochloric Acid found in the building.

Mixing Tank MT-5 - Open topped mixing tank with lid approximately 100 gallon capacity.
Contained a very small amount of dark liquid, pH 5

Drums

Empty drum - An empty drum labeled Hypersperse AF-150 was found on the ground.

Drum D-6 - Full 55 gallon black metallic drum labeled with the words Hydrochloric Acid
10 Be. MultiRae registered positive hits for low oxygen, cyanide gas, and fumes were
observed exiting the bung. pH testing showed a pH of 1. It is believed that the drum was
correctly labeled. Cyanide response may have been due to cross interference with vapors
given off by hydrochloric acid.

Hazardous Waste Characterization Results. Samples were collected fror_n D-1, D-2, D-3, D4, D-5, D-6,
MT-1, MT-3, MT-4, MT-5, T-1 and T-2 and analyzed using the HAZCAT protocol, The protocol used in
the field was used to screen materials for obvious hazards and incompatibilities so that the OSC could

APl + - DTOVOCOTWas

intended to be used to fully identify y compounds. The HAZCAT results are tabulated in Table 15

Otber Site Samples. Several locations were sampled and analyzed at the request of the ERT WAM and the
QSC. These samples were submiited for TAL metals and cyanide analysis. The results of these analyses
are provided in Table 16.

Heap Leach Pile Crust. A white precipitate crystalline crust was observed in the drainage pathway
between the Heap Leach Pile and the southern process ponds. This precipitate seemed to be

0247-DTR-062207
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indicative of a precipitate left afier drainage waters had evaporated. This material contained 95,000
mg/kg of sodium. It appears that the crust is some type of sodium salt. During collection it was
noted that the sample gained a reddish tint as it was taken, This is due to the red tinted sediments
immediately below the crust. The result of 13,000 mg/kg of iron could account for the reddish tint.

Ingot Reom Pit. In the center of the ingot room in the process area, there was a sump
approximately three feet square by approximately three feet deep. It was of concemn that this sump
would have trapped processing chemicals or heavy metals. The sediment sample from this location
contained high levels of iron, zine, sodium, and aluminum. This analytical data was very similar to

the sediment samples taken from the process ponds. An elevated level of 620 mg/kg of cyanide was
also noted.

White Pile. A large pile of white material was stockpiled near the entrance to the facility. This

material contained 380,000 mg/kg of calcium and is believed to be Calcium Carbonate used during
the decommissioning of the site.

Photo Documentation. Site conditions and activities were documented by photographs taken during the
field activities. A Microsoft® PowerPoint® presentation was created to organize the site photographs. A
printout of the handout generated by PowerPoint® is attached as Appendix 1. Included with this report is

a Compact Dis¢ of the PowerPoint® presentation and all site photos including historical geo-referenced
photographs of the site.

D. REFERENCES
SCDHEC 2004. Site Investigation. Barite Hill/Nevada Goldfields. SCD 987 597 903. Columbia, SC, 1-27

EPA. 1999. Rapid Bivassessment Protocols for Use In Streams and Wadeable Rivers, Second Edition,
EPA/841/B-99/002, Office of Wetlands, Oceans and Watersheds

0247-DTR-062207

"



Table 1. Stream Assessment Data Summary

Barite Hill Gold Mine
MecCormick County, SC

June 2007

. [ Macrobenthos | Macrobenthos |
. Habitat .
ample Locatio Assessment Average Diversity (# of
Abundance Species)
BH247-1 130 3 4
BH247-3 147 1 1
([BH247-4 142 1 1
BH247-6 142 0 0
([BH247-7 149 1.3 6
(BH247-8 149 0 0
(BH247-17 119 1 2 "
IBH247-18 133 2 6
([BH247-19 132 2 4 (
([BH247-21 128 1 4 ]
(BH247-22 136 2 2 I
IBH247-25 123 2 5 |
[BH247-26 139 1.3 7 |
(BH247-28 129 2.4 5 1]

12



Table 2. Water Quality Measuremenis

Barite Hill Gold Mine
MeCormick County, SC
June 2007
Sample Date pH | Conductivity Dissolved Dissolved Oxygen Turbidity Temp
Location {SU) {mS/cm) Oxygen (m: (%) {(NTU) (°C)
H247-1 3727107 7.00 0.140 7.7 35.7 2.2 14.9
BH247-2 3/27/07 6.04 na na 35.7 1.8 14.9
BH247-3 3/27/07 4.50 0.587 6.1 60.0 4.7 15.1
BH247-4 3127107 2.50 3.904 5.4 55.7 3.1 15.6
[Seep Water 327107 229 4.813 7.6 79.0 8.3 15.7
H247-5 3/27/07 na na na ha na na
BH247-6 3/27/07 423 1.514 52 55.5 14.1 17.5
BH247-7 3/27/07 6,70 2.300 6.7 72.5 1.1 16.1
BH247-8 3/27/07 2.80 2.175 " 8.13 88.5 1201 18.5
H247-9 3127/07 2.76 2,409 8.8 96.1 4.8 18.5
H247-10 327107 2.85 1.863 6.9 71.0 0.1 15.7
BH247-11 327107 2.95 1.393 5.4 56.7 0.2 17.3
BH247-12 32707 3.00 1.275 6.1 77.0 0.6 22.0
BH247-13 327107 3.50 8.000 7.4 84.0 1.5 19.4
[BH247-14 327107 3.90 0.664 6.9 54.8 0.7 18.2
BH247-15 3/27/07 3.96 0.607 8.4 93.9 1.5 20.4
([BH247-16 3/27/07 4.15 0.543 7.8 89.8 2.2 21.8
([BH247-17 3/27/07 4,04 0.545 8.4 . 96.9 0.9 21.7
[IBH247-18 3127107 6.33 0.163 8.0 86.8 0.6 20.0
[IBH247-19 327507 6.22 0.280 7.7 85.6 0.9 23.4
(lBH247-20 3/28/07 7.37 0.289 7.2 82.0 0.6 21.1
|[BH247-21 3/28/07 6.88 0.734 36 64.1 7.7 20.9
[[BH247-22 3/28/07 7.33 0.222 na na 0.1 16.4
(BH247-23 3128107 7.21 0.221 na na 0.9 18.1
{(BH247-24 3/28/07 7.30 0.231 na na 0.9 17.7
IBH247-25 3/28/07 7.14 0.365 na na 44.9 23.1
([BH247-26 3/28/07 6.56 0.388 na -~ na 3.7 19.2
(BH247-27 3/28/07 6.96 0.370 na na 7.8 22.7
[IBH247-28 3/28/07 6.69 0.827 na na 6.0 17.8
I[BH247-20 3/28/07 6.87 1.119 na na 22.1 21.0

SU - standard units

mS/cm - millisiemens per centimeter

mg/L - milligrams per liter

% - percent

NTU - nephelometric turbidity units
— °C - degreescentigrade

na - not available

0-0247-DRF-XXXX
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Table 3. Stream Water Sample Nitrate and Sulfate Results

Barite Hill Gold Mine
McCormick County, SC
June 2007
Nitrate Sulfate
Sample Location mall mg/L
BH247-1 0 <50
BH247-3 0 > 200
BH247-5 na * > 200
BH247-6 0 125
BH247-7 na < 50
BH247-8 na " > 200
BH247-13 0.1 > 200
BH247-17 Q.15 > 200
BH247-18 0 <50
BH247-19 0 70
BH247-20 0.07 65
BH247-21 0.07 80
BH247-22 0.05 75
BH247-25 0.07 90
BH247-26 Q.1 80
BH247-27 0.05 75
BH247-28 Q < 50
BH247-29 1.1 > 200

* Sample turned green during test. Test inconclusive.
mg/L - milligrams per Liter




Table 8. Process Pond Sediment Sample Meitals and Cysnlde Resulis
Barite Hill Gold Mine
McCormick County, SC
June 2007

[Sample Location Fond Pond B Pond C Pond D Pond E Fond F — Fond G Pond H Pond
s R Result | Qual. | Result | Qual Result | Qual. | - Resuit Qual. | Result | Qual. Result | Qual. { Result | Qual | Result { Qual ] Resutt | Qual
Mercury 4.00).0 1.71J,0 16110 2.2[3.0 0.15]U.J.0 0.631.L.O 0.42]),0 0.76{).0 0.13[U,J.0
% Solids 51.0 8.6 44.0 45.0 57.0 61.0 62.0 56.0 65.0
Alumi 7.100.0]J,0 14,000.0]J,0 9,000.0]J,.0 5,500.0 4,0 10,000.0].4,0 6,100.0{J,0 10,000.0]J.0 9,300.0{J,0 18,000.01J.0
Antimony 4.3]0,J.0 10.0|U,0.0 4.1|UJ.0 57(U.J.0 11.0]U,J.0 9.81U,0,0 1.7[U.J.0 5.0(U,).0 9.2]u.J,0
Arsenic 470.0 53.0 200.0 ) 110.0 . 2.9 210.0 770 300.0 110.0
Barium 4,400.0 A80.0 2.500.0 3,700.0 44.0 2,600.0 5,000.0 §,500.0 2,200.0
Beryllium 0.15|U0.4,0 0.23U.J,0 0.2]ul.0 0.13]|U,).0 0.41U.J,0 0.2{U.J.0 0.29{U.J.0 0.24{U.J.0 0.47]U,J,©0
Cadmium 8.2 25|40 14.0 1.7 0.3).C 1.5 0.421J.0 24 37.0
[Calcium 170,000.0 11,000.0 160.000.0 270,000.0 420.0]J,0 130,000.0 9,800.0 12,0000 65,000.0
Chromium 120.0 B5.0 70.0 19.0 55.0 35.0 15,0 20.0 18.0
Cobalt 13.0 660.0 ___98lJ0O 8.4{).0 29000 15.0 7.3[J.0 22.0 210

W 1Copper 52,000.0 |J,0 37.000.0J.0 78,000.0]J.0 16,000.0].,0 130.0]J.0 7,.300.0]4.0 3,100.0{J.0 10,000.0]J.0 2,000.0}J,0

E lron 31,000.0 37.000.0 32,000.0 21,000.0 56,000.0 25,0000 32,000.0 46,0000 35,000.0

§ Lead 150.0 1.0 G6.0 130.0 19.0 110.0 150.0 250.0 98.0

< jMagnesi 62&0#._].0 550.01J.0 3280.014,0 380.0(.0 230.01J.0 2300100 1,200.0 900.0 1,000.0
Manganese 1680.0 260.0 230.0 94.0 4800 54.0 210.0 150.0 450.0
Nickel 55.0 130.0 230.0 200.0 B.5 12.0 10.0 26.0 9.4
Potassium 380.0]4.0 940.01J.0 110.0]J.0 500.0|U 170.014.0 170.0]1.0 380.01J.0 120.0(J,0 570.0
Selenium . 1,000.0 5.600.0 1,500.0 210.0 1.6|4.0 470.0 89.0 330.0 8.2
Silver 260.0 1,000.0 180.0 270.0 1.7 96.0 20.0 52.0 1.5|U
Sodium 3,000.0 B,100.0 2,300.0 300.01U,4,0 7200]0.0 1,700.0 1,500.0 1,500.0 130.0{U,0.0
Thallium 4,9rU 29.0J]U 5.7{U 53U 441U 4.1|U 4.0]L 4.5 39|U
Vanadium 44.0] 65.0 65.0 24.0 160.0 36.0 48.0 50.0 49.0
Zinc 300.01J,0 190.0[J.0 7200140 280.01J.0 90.01J.0 110010 56.014.0 240.0]J,0 440.04{),.0
Cyanide 220000 2.2|UJ.0 1,700.0[1L.O 400.0]J,0 0.661U.,0,0 86.01J.0 210.0{4.0 200.0]J.0 0.26]U,0.0
WAD Cyanide 230.0 .0 1.1UJ.0 230,0/4,0 6.61J,0 4.3]0,J.0 7.3]J.0 110.0{J,0 59.01),0 0.231U,J,.0
All results are given in milligrams per{kilogram {(mg/kg) dry
U - Under MDL
MDL - Minimum Detection Limit
J - Estimated
Q - Other Qualifier, See Appendix B Forfull Dala Report and Definition of Qualifiers.
Qual - Qualifier

na - Not Availabie
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Table 9. Process Pond Sediment Depth and Volume Estimates

Barite Hill Gold Mine
MeCormick County, SC
June 2007
[ —_— ]
Average Pond Surface| Estimated
Location Sediment Area Sediment
Depth {ft) {ft2) Volume (yd3)
Paond A 1.66 36,700 2,251
Pond B 0.16 18,200 106
Pond C 0.82 16,600 502
Pond D 0.04 8,300 13
Pond F 0.7 100,000 2,593
Pond G 3.38 26,900 3,363
Pond H 1.95 22,200 1,603
ft - Feet

ft2 - Square feet
yd3 - Cubic yards




Tablel0. Process Pond Free Water Volume Calculations
Barite Hill Gold Mine
McCormick County, SC

Table10a. Individual Free Voluma Calculation

June 2007

Table10b. Free Volume With Ponds Acting

as a Combined System

Ponds A,B,C,Dand E

Minimum Surface Minimum Free
Surface Area| Bank |Free Volum Area Bank Volume
Pond Elevation Pond Elevation
Ft above Ft above
Ft2 Waterline Gal x 1000 . Ft2 Waterline Gal x 1000
IPond A 36700 0.85 233 lPond A 36700 0.85 233
([Pond B 18200 0.98 133 [lPond B 18200 0.85 116
[[Pond C 16600 0.93 115 [[Pond C 16600 0.85 106
[IPond D 8300 1.16 72 liPond D 2300 0.85 53
Pond E 26000 12.23 2378 ([Pond E 26000 11.81 2297
lFTond F 100000 0.49 367 |lm|. 105800 2804
[Pond G 26900 0.11 22 Ft - Feet
|[Pond H 22200 Q 0 Ft2 - Square Fest
Ft - Feet Gal - Gallon
Ft2 - Square Fest
Gal - Gallon

Table 10c. Free Volume With Ponds Acting as a
Combined System
Ponds F,Gand H

Note: For Ponds A thru E, release would be at the
lowest point, survey point 1 in Pond A. Therefore,
this calculation shows the free volume available at

the minimum elevation.

Minimum
Surface Area| Bank |Free Volume
Pond Elevation
Ft above
} Fe2 Waterline Gal x 1000
Pond F 100000 0.22 165
Pond G 26300 0.22 44
Pond H 22200 0.22 37
OTAL 149100 245
Ft - Feet
Ft2 - Square Feet
Gal - Gallon

Note:For Ponds F thru H, any rainfall would be presently released at
a breach in pond H at location 111A. Should this breach be
repaired, the next logical breakthrough would be at location 105 in
Pond G. This would not cause total failure. The next location that
would lead to complete failure is location 106 in pond G. This is the

most southern point of pond G. These calculations are based on the
elevation of loration 1086.
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Table 11. Pond Response to 100 and 250 Year Storms

Barite Hill Gold Mine
MecCormick County, SC
June 2007
Table 11a. Process Area Process Ponds Acting as a Combined System
Remaining Volume After
Minimum Bank Free 100 Year | 250 Year
Pond Area Elevation Volume |- Storm Storm 100 Yr 250 Year
Storm Storm
. Ft2 Ft above Waterline |Gal x 1000 |Gal x 1000 |Gal x 1000 |Gal x 1000 |Gal x 1000

liPond A 36700 0.85 233 371 837 -137 -604
fPond B 18200 0.85 116 184 415 -68 -299
(Pond C 16600 0.85 106 168 379 -62 =273
IPond D 8300 0.85 53 84 189 -31 -137

Pond E 26000 11.81 2297 263 593 2034 1704
TOTAL 105800 2804 1068 2414 1736 | 390

Ft- Feet Mote: Calculations based on 100 year 24 hour period rainfall of 16.2

Ft2 - Square Feet inches, and 250 year 24 hour pericd rainfall of 36.6 inches.

Gal - Galion

¥r- Year

Table 11b. Southern Process Ponds Acting as a Combined System
Area Minimum Bank Free 100 Year | 250 Year R?Jgi";:_"g v°':2‘:£::’
Pond Elevation Volume Storm Storm
Storm Storm
Ft2 Ft above Waterline |Gal x 1000 |Gal x 1000 |Gal x 1000 |Gal x 1000 |Gal x 1000

Pond F 100000 0.22 165 1010 2281 -845 -2117
IPond G 26900 0.22 44 272 614 -227 -569
Um'nd H 22200 0.22 37 224 506 -188 ~470
TOTAL 149100 245 1506 3402 1260 -3156
Ft - Feet ~ Note: Calculations based on 100 year 24 hour period rainfall of 16.2

Ft2 - Square Fest

Gal - Gallon
Yr- Year

inches, and 250 year 24 hour period rainfall of 36.6 inches.
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Table 12. Process Pond Water Sample Nitrate and Sulfate Results

Barite Hill Gold Mine
Me¢Cormick County, SC
June 2007
B Nitrate Sulfat
. a

“ Sample Location mgiL mgiL
(t Pond A Sw 0 > 200
Pand A L 0.8 > 200
Pond B SW 0 > 200
PondB L > 10 > 200
Pond C SW 0 > 200
PondCL 0.25 > 200

Pond D SW 4] 85
PondDL 0.32 > 200
Pond E SW 0 > 200
Pond F SW 4.6 > 200
Pond FL 0 > 200
Pond G SW 54 > 200
Pond G L 0 > 200
Pond H SW 3.2 > 200
PondH L >10 > 200

Pond | SW 0 8
——— —— — )

U - Results above maximum detection limit of 10 mg/L
U1 - Results above maximum detection limit of 200 mg/L
mg/L. - milligrams per Liter

SW - Surface Water

L - Leakage Detection Pit
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Table 14. Southern Process Pond Leakage Detection Pit Water Sample Analytical Results

Barite Hill Gold Mine
McCormick County, SC
June 2007
FL GL _ HL
Result Qual. | Result Qual. Resuit Qual.
0.2|U 0.2|u 0.083{U,J,0

Aluminum 51.0]U.4,0 240.0 76.0]U.,J.0
Antimony 60.0]U 60.0|U 12.0|U J,0
Arsenic §.6]R,0 30.0 240
Barium 25.0]4,0 63.0|J,0 16.0]J,0
Beryllium 5.0|U 5.0|U 5.0|U
Cadmium 5.0JU 0.63]U,J,0 29.0
Calcium 110,000.0 40,000.0 160,000.0
Chromium 4.7|U 4,0 10.0 0.88|U,J,0
Cobalt 350.0 190.0 270.0

w [Copper 620.0 160.0 1,400.0

; Iron 160.0 13,000.0 46.01U,J,0

é Lead 8.2|U0.J,0 8.6/U,J,0 4.41U,),0

Z |Magnesium 4,000.0(J,0 4,600.0/J,0 6,600.0

< [Manganese 110.0 10.0[U,J,0 360.0
Nickel 19.0]J,0 13.0/J,0 89.0
Potassium 53,000.0/.,0 52,000.0/J,0 45,000.0]J,0
Selenium 130.0 750.0 2,700.0
Silver 8.6]4,.0 10.0|U 10.0{U
Sodium 1,500,000.0 1,600,000.0 1,300,000.0
Thallium 25.0(U 25.01U 25.0[U
Vanadium 1.9(J,0 19.01J,0 50.0{U
Zinc 4.4|UJ,0 440,00 340.0
Cyanide 53.0 30,000.0 5.8|U,J,0
WAD Cyanide 10.0|U 75.0 10.0|U

All results are given in microgram per liter (ug/L})

U - Under MDL

MDL - Minimum Detection Limit

J - Estimated

"~ O - Other Quailifier, See Appendix B For Full Data Report and Definition of Qualifiers.

Qual - Qualifier

WAD - Weak acid dissociable
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Table 15. Hazardous Waste Categorization (HAZCAT) Resulis

Barite Hill Gold Mine

MecCormick County, 5C
June 2007
Evaporation . Water
Test Oxidizer/Acid ‘l'est_ Solubility Test Other Tests
u: T s bt
. ¢ |° - 3 o
@ CE e | & B F || 2| =
S lla| 2 (5| 25|22 2|5 |5s|°8|2|8|2 | %
e E| 2| 5 || =¢ |38 2| 5 |EE(282|2|E|2|2 Notes: 3
3 g (5] % Sal & s |-2|58|2|5|E| & =
= o c |s ||| 8| e
£ 2 5 8
T | 3 k-] O
Mutltirae responded to ammonia
vapors and low oxygen when
D-1 | 13| pos | white |neg pos neg | neg | neg sampling drum headspace. Drum Neg.
labeled as Amersep MP 3R, 6KL-
0650-RL, 547-22-525
Black drum with installed metering
D-2 |10{ neg | white |ne " n pump
D-3 |4]neg neg| ne Sinks nag n
D4 |4]n neg| n Sinks neg neg
DS | 5| ne n n negl neg | h Drum Labeled MEK na
Drum Labeled Hydrochloric Acid 20
D6 | 1| ne Be
MT-1 | 12] neg neg| po neg Possible Carbonate
MT-3 | 7 { neqg Possible Potassium Sulfate
MT-4 | 1| neg Possibly Hydrochloric Acid
MT-5] 5 | neg
T-1 | 11] neg n pog n Possible Carbonate
T-2 | 7 [ neg neg neg
neg - Negative

pos - Pasitive
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Table 16. Other Sample Analytical Results
Barite Hill Gold Mine

MDL - Minimum Detection Limit

J - Estimated

O - Other Qualifier, See Appendix B Full Data Report and Definition of Qualifiers.

Qual - Qualifier

ha - Not Available

McCormick County, SC
June 2007

Sample Heap Leach Pile Crust Ingot Room Pit White Pile
Taanareoaated Result Qual. Result Qual. Result Qual.
Mercury 0.13]U,4,0 3.6l4,0 0.11|U,J,0
% Solids 79.0 74.0 90.0
Aluminum 3,200.0]J,0 8,100.0]J,0 4,700.0/J,0
Antimony 7.6]U,J,0 41.0|U,J,0 6.6/U,J,0
Arsenic 29.0 24.0 1.4
Barium 67.0 1,200.0 62.0
Beryllium 0.18|U,J,0 0.09]U,J,0 0.95
Cadmium 0.11|R,0O 6.2 0.08(J,0
Calcium 3,500.0 31,000.0 380,000.0
Chromium 1.5 370.0 34
Cobalt 12.0 6.6/J,0 0.19/4,0

E Copper 260.0]J,0 6,300.0(J,0 7.2]4,0

 liron 13,000.0 210,000.0 1,000.0

§ Lead 17.0 160.0 2.8

< [Magnesium 2,200.0 1,100.0 350.0(J,0
Manganese 100.0 1,200.0 9.4
Nickel 1.11J,0 170.0 24(J,0
Potassium 1,500.0 7,600.0 63.0/J,0
Selenium 7.2 360.0 3.9]U
Silver 1.3]U 120.0 1.1jU
Sodium 95,000.0 20,000.0 39.0|]U,J,0
Thallium 3.2|U 17.0|U,0 2.81U
Vanadium 13.0 44.0 6.4
Zinc 100.0}J,0 16,000.0/J,0 3.6]V,J,0
[Cyanide 1.4]U,J,0 620.0]J,0 0.67|U,J,0
WAD Cyanide na na 280.0(J,0 na na
All results are given in mﬁ@rams per kilogram {mg/kg} dry
U - Under MDL
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Table 17. Process Pond Labels and pH Results
Barite Hill Gold Mine
MecCormick County, SC
June 2007

Y
=]
-
o
D
5

9.30
9.10
9.08
9.20

#

—|T|®|MmM|Oo| | B >

Notes: Pond | was located west of the main parking area. It can be described as a
shallow depression with a large quantity of downed trees that collects
pooled water.

Pond locations and sizes are given for reference only. Figures are not
to scale.
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRON
8A34H
STREAM NAME [NHAAED : Locnnon_m_lﬁnm&u‘r oF SITE, UPstacan of roiv Nﬂ‘m SUTé st
STATION # {__ RIVERMILE ______ | STREAM CLASS
LAT LONG RIVER BASIN _
STORET # AGENC‘%__FT [},._Ilawlll.h [
INVESTIGATORS . MMY MMIGRe, S L\cK,r C. Sussmba
FORM COMPLETED BY DATE REASON FOR SURVEY S74(AA Doticy
C-GU‘SW '"”E“—”‘" ‘B manttiaing | Glofn M

R. 7.0

WEATHER Now Past24  Hasthere been s heavy rain in the last 7 days?
CONDITIONS Rhours D ¥es No

synnt & emberas) 3 Tempersand S o (E51IM87Y

;
BE S |8 TR g o

STEE LOCATION/MAP § Draw a map of the site and indicate the areas sampled (or attach a photograph)

poret B2
CHENM lcar ony,

Mol Lecation
N AN AT
(U‘-ﬂ'?w

2
o
", < ) 82473

‘& ch@nae/p,r
onel,

CHARACTERIZATION MMMt O Tidal g‘ggfg‘me ,w{fm"wfyﬁ C

w ét.:lm (l:r)g:ll . 2 s f ? ' Catchment Ares_______km'*
‘on-glacial montans xture o m
x-‘y n M‘t'?) D Swarmp and bog DOther ot

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-5
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

Estimated Siream With (3,5 m
Sampling Reach Avea l m?
Area [n kan? (m*x1000) kinit
Estimated Stream Depth Ol m

Swrface Velocity _—niser
{at thalweg) J'L“v

(BACK)
WATERSHED Predominant Surrowndiog Landuse houl Walershed NPS Pollution
FEATURES Forest aC No evidence O Some poiential sources
Field/Pasture & Industrial Q Obvious sources
3 ﬁé‘faﬂm O Other Locsl Watershed Erosiom
DNore OModerate QO Heavy
ARIAN ate the dominant type d the dominant specles presest
i’%ﬂ;g%) Eﬁ'llcees d W lHEi'ﬂﬁes R Q Hesbaceous
dominant species prosent _ TALS! CUICA_ptnE * BEC 1y
Sesded Ml = YOO,
'TREAM Estimated Reéuach Length m (g
FEATURES * GPartl cpon™ Qparty s}nded)l’:lShaded

High Water Mark n
Proportion of Reach Reprmltcd by Stream

QRi: u@ h{)

@ Pool
Channelized DVes

O Floating Algae
domiwaut species present

) Attached Algae
2

DaaPresent OYes  @No
LARGE WoODY v Ggrt o Lt W /v E
Demsity of LWD  ______ nikm? (WD resch ares).
ATIC Imdicate the dominant type and vecord the dominagt Beclu
VEGETATION QX Rooted Q Rooted submergem R QFres fosting

Portion of the reach with aquatic vegetation 0w

WATER QUALITY Temperature *C Il N o
Specific Cmduct:m_ﬂ_.li_“‘/é L D Fnh Se“%mmwl
Dissolved Orygem L Y
Water Sorface Ofls
o 2, D8lick OQSheen QGlobs Q) Flecks
2 WV @None Q) Other
pdmel 7 G T g
S| tll'lnd O Turbid
‘WQ Instrurcent Used U Gpague O sllshl a
SEDIMENT/ Odors osits
SUBSTRATE @ Normal O Sewage Q1 Petrolewn udge L) Sawdust QP D Sand
gcmw O Anaerobic CINone_ D Relict shells 4 Other
Looldpg at stmus which are mot deeply embedded,
Oils are the undersides black in eolor
DAbsent DSlight OModerte O Profuse O Yes No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%} {does not mecessaridy add up to 100%%)
Subsirate Diarseter % Composition in | Substrate Characteristic % Co ition in
Type Sampbug Reach Type Sampling Area
Bedraock Jo Detritus sticks, woo& cgarse plamt
mmds s
Bowider | > 256 mm (10%) \ Wit
Cobble | 64-256 mm (2.5°-10) Muck-Mud | black, very fine onganic ~ *
: 20 (FROMD nﬂ»’« v/A
Gravel 2-64 mm (0.1"-2.5")
Sand 0.06-2mm (gritty) [ Marh grey, shell fragments % /
Silt 0.004-0.06 mm ”A
Clay < (1,004 mm {slick)
A6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME G 2ed7~ | rocarion gA147 -]
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY Lo [Eishs Wd|G ] gu{;fﬂc
INVESTIGATORS 2 HENRY [ », aléto /5. e [C. Guss PN
FORM COMPLETED BY | ¢ Guss~ | pATE @ REASON FOR sun
ME _2ieb o em | B} mlfMJN
Habitat Condition Category
Parameicr Optimal Subeptimal Marginal Poor
Greater than 50% of 30-50% mixof stable | 10-30%mix of stable | Less than 10% stable
1. substrate favorsble for | habitat; welksuited for | habitat; habitat habitat; lack of habitat is
Substratel epifaunal colonization and | full colonization potential; | availsbility less than obvious; substrate
Availoble Cover fish cover; mix of snags, | adequaie habitat for desimble; substrate unsiable or lacking.
submerged logs, undercut | maintenance of frequently disturbed or
banks, cobble or other populkations; presence of | removed,
gtable habitat and at stape | additional substrale in the
10 allow full colonization | form of newiall, bat not
potential (Le,, logs'smags | yet prepared for
that are not new fall and | colonizmtion (may rate at

hgendofsule

‘g' Fid e 132 1 i
=4 Mixture of soft sand, rond, Hard-pan clay or bedrock;
2 | 2. Poel Subsirate | malerials, with gravel and { or clay; mud may be bottoms; little or no rook 10 100t mat o vegetation,
E Characterization | firon sand prevalent root | dominant; some root mats | mat; no submerged
mats and submerged and submerged vegetation | vegetation.
i 19- 18 11 16|45 1413 12 13
] " e
s Majority of pools krge-
2 | 3.Pool Variability | shallow, large-deep, deep; very few shallow.
[ small-shallow, small-desp
pools preseat, — _— . e :
g m——— 30 19- 18 1716 L 1S 18 1312 1
b Litile or no enlargement | Some now inarcase inbar | Moderate deposition of | Heavy deposits of fine
4, Sediment of islands or point bars formation, mostly from oew gravel, sandor fine | material, increasad har
Depnsition and less than <20% of the | gravel, sand or fine sedinvent on old and new | development; more than
homrlaﬂ'ecmlby sediment; 20-50% of the | bars; 50-80% of the 80% of the bottorn
deposition in pools. depasits at obstructions, | almost absent dus to
constrictioty, and bends; | substantial sediment
moderate depositionof | deposition.
) 16113 14 13 12 11| 6] 54 3
Water reaches base of Water fills >75% of the | Water fills 25-75% of the | Very litile water in
5. Chanpel Flow both lower banks, and available channcl; o avaitable channel, and/or | channe] apd mostly
States minirmal amodnt of <25% of channel substrate | riffle substrates are mostly | present as standing pools.
chanvel subetrate is is exposed. exposed,
exposed.
SCORE 20 1918 1S L4 43— H—9—F 515 & 3 2.1 0
e
Rapid Bivassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

%. Bank Stability
(scere cach bank)

Parameiers to be evaluated broader thap sampling reach

Habli Condition Category
kuisiitad Qptimst_ Sabgptmal | Marzinal Rose
&. Channe) Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, ususlly in areas of | extensive; embankments | or cement; over 30% of
minimal; streamn with bridge abutments; or shoring structures the stream reach
normal pattern. -| evidence of past present on both banks; and § channelized and disrupted.
i channelization, ie., 40 to 80% of stream reach § Insiream habitat greatly
dredging, (greater than channelized and disrapted. | attered or removed
past 20 yr) may be entirely. -
present, bt recent
channelization is not
L present. -
SCORE D 1918 17 6] 15 04 13z 9 87 6] 43210
Thebends in the streatn | The bends in the stream. | The bends in the stream | Channel straight;
7. Chansel increase the stream length | increase the stream length | incncase the stream length | watorway has been
Simuasity 3 to 4 times lomger than if 1 | to 2 fimes looger tham if | 1 to 2 times longer than if | channelized for 2 long
it wag in a straight line. it was in a sirRight line. it was in » straight line. distance.
(Note - channel braiding is
considered normal in
constal plains and other
low-lyiog arcas, This
garamneter is not casily
ntedinthesemt

Banks stable; evidence of

6 )15 141595 |

Unstable; many eroded
ezosion of bank failure 60% of bank in reach has [ areas; "raw™ areas
absendt or minimal; liele areas of exosion; high frequent aloog smaight
potential for future erosion potential during [ sections and bends;
problemy <5% ofbank floods. obrvious bank slonghing;
affected. 60-100% of bank has

erosional scars,

s ———.

-2

Less thaw 50% of the

More than 90% of the 70-90%% of the streambank:
9. Vegetative streambank surfaces and | surfaces covered by native | aurfaces covered by streambank surfaces
Prolection (score immedisie riparian zone | vegetation, i one class | vegetation; disrupti ctrvered by yegetation;
each bank) covered by native of plants iz not well- obviows; patches of bare | disruption of streambank
vegetation, inchuding represented; disruption soil or closely cropped vegetation is very high:
Note: determine left | irees, understory shrubs, | evident bat not affecting | vegetation common; Jess | vegetation has been
of right side by of nonwoody full plant growth potential | than one-half of the removed to
facing downstream. | macrophytes; vegetative | do any great extent; more | potential plant stubble 5 centimeters or less in
disruption through grazing | than one-half of the height remaining. avcrage stabble height.
or mowing minimal or not | potential plant stubble
evident; almost all plants | beight remaining.
SCOME.__(1B) fLefBak -~ 10 Q| 3 7176 | 5 4 3 2. 1 a
SCORE __ (RB) [RighBank .. 18 ( NI 5. 4 2. 1 @
Width of riparian zone Width of ripatian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
10. Riparian >18 meters; human 12 meters; humean 12 meters; human mieters: litdle or no
Vegetative Zone activities {i.e,, parking activities have impacted | activities have impacted | riparian vegetation due to
Width (scorc each | 1pts, roadbeds, clear-cuts, | zone only minimally. 20ne g great deal. humsan activities.
bank riparian zone) | jaymg or crops) have not
impacied-rone.——
SCORE __ (LB} [LeABak = (0 9 3 4 3 2 i 0
SCORE ___ (RB) | Right Bank. y 9 3 ? 4 3 2 1 0

A-10  Appendix A-1: Habitat Assessment and Physicochemical CRaracterization Field Data Sheets - Form 3
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BENE.H]C MACROINVERTEBRATE FIELD DATA SHEET

Q)

STREAMNAME__ Ha<dF—1 Location BN 247-7
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIMN
STORET # AGENCY RAC [ £2T
INVESTIGATORS  ALLR AENRY ) LOT NUMBER
FORM COMPLETED BY DATE %’ REASON FOR SURVEY
C. GWN e Y |30 povipiisng. 2o ther
- :
HABITATTVPES I indicat age of each habitat type present ¥'s
Q@ Cobbi QSnegs §¢ % O Vegetated Ba %  QOSand~? %
QSu bytes____% Q Other ¢ %
SAMPLE Gear wed ADframe  Dkick-net © Other
COLLECTION
How were the samples collected? @ wading Ofrom bank 0 from boat
Indicate tb7numberof]nbsﬂ(kb taken Im each habitat type.
DCobble_/*%%  C)Snags Q Vegetated Banks Q Sand
O Submerped Macrophytes QA Other ( —_
GENERAL (2%
COMMENTS waf W MUGRP pry (o T -

éaw mvél—'f?l’@"”‘““ Fin Nﬂ!/fAT)
Hich Mom‘f_/ﬂlﬂ‘_ﬂ[

QUALITATIVE LISTING OF AQUATIC BIOTA
Indlcate estimated abandance: 0 = Absent/Not Observed, 1 =Rare, 2=

Common@ Abundant, 4=

Dominant
Periphyton @7234 Slimes @%234
Filamentous Algae 0@ 2 3 a Macroinvertebrates 0t 2(D 4
2.3 4 Fish (D123 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: { = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (10 organisms), 4 =Dominant {~50 organisms)
Porifera 0 1 2 3 4] Apisoptera 0 1 2 3 4| Chironomidae o123 4
Hydrozoa 0 1 2 3 4] Zypopiera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platybeiminthes 0 1 2 3 4] Henmipiera 0 1 2 3 4| Trchopiera 60! 2 3 4
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 01 234
Hirudinea 0 | 2 3 4| Lepidoptera 01 2 3 4
Oligochacta ¢ 1 2 3 4] Sialidae 0 1L 2 3 4
~0—T I3y 4 | Corydalidse 01 23 4
Amphipoda 0123(%Tipulidae 012 3 4
Decapoda 0 1t 3 4| Empididae 01 23 4
Gastropoda 0 1 2 3 4] Simulidae 01 2 3 4
Bivaivia 0 1! 2 3 4| Tabinidae 012 3 4
Cuicidge o 1 2531
v, 9(““‘“

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1

A-25
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

mf‘ﬂ\‘

(FRONT)
STREAM NAME LOCATION  R119¢j-7-%
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # ' AGENCY JEAC /{l‘f/p {c
INVESTIGATORS ( C\uéhwj £, RbNpy lﬂJ\\]CEa fg, GU._tu
FORM COMPLETED BE DATE {21131 REASON FOR, SURVEY )
Vs R TIME M pidlag [ B0 - SR £t
. [
WEATHE&W Now l'ulu E'la{rgm%oamthllmm7dws’
}

stom ey i D air Temperatarel 3 o (6s7108160)

u
a
a],@l‘f,\‘“‘w %§ wm(mm)% o

My g 'f’} LALEL 1eed

(\p\famﬂb TLW

| STE LOCATIONMARP || Draw s map of the sie and indieate the areas ssrupled (or atiach a photegraph) . 3]1147-3)1'
| | pare of
( 4 '

CHARACTERIZATION | | Perennial Q intermitent O Tidd E 1.'.1«:-!::‘w|r13.ep;e Q Warmwater
J] Stream Origin Catchment Avea_ ______ km?
g Non-glacial Em% origins I
montane
2 Swamp and DOth,

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinveriebrates, and Fish, Second Edition - Form ]
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED s“;duuimm Serrounding Landuse Local Watershed NPS Pollution
FEATURES Forest O Commercial QO No evidence R Some potential sources
€ FieldPastare 3 Industrial 0 Obvicus
 Agricultural &) Other
[J Residential al Watershed Evoslon

Neme O Moderate T Heavy

WM ON H%ﬂu dominanttypmrd the dom preent a
- D peeds [ s 3:«)*_‘;

{18 meter bufier) demimant species preseut g é.é(.
INSTREAM Estimated Reach Lo m o) _ Canopy Cover & rheh
FEATURES mmm o “:x ' M @Paky open D Partly shaded @ Shaded
- High WaterMark 11 o
Sampling Reach Area m?
Proportiem of Reach Represented by Stream

Area in km® (o1 1000) km? '?]lnj lon% ORen 5 __%

Estimated Stream Depth Q 35 m Cll’ooi Eh %

Surface Velockty _ _ misec Chunpelized PYezs ONo

{at thalwep)

DamPresent OYes QNo

LARGE WOODY LWD m MININE O pe
RS Density of LWD _ﬁm’/hn‘(l.\\fmm”u)

A%A‘l‘lc Indicate the dominant type and record the deminant species present
ATION CJ Rooted Rooted submergent 6 Rooted floating £} Free floating
O Floating Algae Attached Algae

dominant species presost
Portion of the reach with sgwatic vegehﬁonz._s_%

WATER QUALITY Temperature__J4,| °C ster Odors
S

NormalNone O
Specific Contuctance_L. 55 7 Q rguolmm gﬁoﬁagal

O Fishy
Dissolved Ozygen 074 ‘-Inj/!.

Water Surface Oily
pH E Sick " CiSheen OGiobs O Flecks
- e T
Turbidity 44 7 m Turbldity {if not recasarcd)
tra msui_JiL Q Clear ﬁsn tarbid O Turbid
WQInstrumea B Opaue O Staned DOther_ _____
SEDIMENT! Odors Dt?odh
SUBSTRATE ) Norrnal O Sewage Q Petroleum D Sudge O Sawdust m ] ﬁSand
gghl:mﬂiml Q Anacrobic O None T Relict shells @ Other E'le
N Looking at stones whick are mot deeply embedded,
Oils are the undersides black in color?
FAbsml QSlight O Moderate O Profuse O Yes QO No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) {(does not mecessarily add up to 100%)
Substrate Diamcter % Composition in Substrate Characteristic % Composition in
Type Sampling Reach Type smlfu Ares
Bedrock | CAAARE, PLIdn irr 36 Detritus | sticks, wood, coarse plant e (Piags)
Doulder | > 256 mm (1) 7% Ak .
Cobble | 64-256 mm (2.5"-10%) 14 Muck-Mud | Mack, very fine arganic
Gravel | 2-64 mm (0.1°-2.5%) i6
Sand 0.06-2mm (gritty) 1o Mart grey, shell fragments
Silt - | 0.004-0.0¢ mm
Clay - | <0004 mm (stick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME LOCATION A{{ 1T~ )
STATION#___.___ RIVERMILE __ ___ | STREAMCLASS
GLI = [LaT LONG RIVER BASIN
STORET # AGENCY AT [ prhndQWle [ EE A
INVESTIGATORS  fLich Hearw 7 C. ewawhw_[ﬁ H.I.'é_l ST Feedepicks
FORM COMFLETED BY o m-rz 1!;;1 foi REASON FOR SUR
(. GlUsstded adS” Gl BUpILGs JMVEYIJ I H‘H
Fabitat Condition Category
Parameter Optimal Suboptimal Margiasl Peor
Greater than 50% of 0-50% mixof stable | 10-30% mix of stable | Less than 10% stable
1. Epiéaunal substrate favorable for | habitat: well-suited for | habitat: habitat habitat; lack of abitat i
Substeate/ epifaunal colonization and | fuil colonization potential; | availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
submerged logs, undercat | maintenance of frequently disturbed or

banks, cobble or other populations; presence of
stable habitat and at stage | additiosal substrate in the
wallow full colonizaton  § form of tewfall, but not
potential (ie., loge/snags | yet prepared for
lhﬁmﬂmfalland colonization (may rate at
igh end of scale)

§lashe oz lw s 8.7 6b5.4.3:2.1 0

Mixture of substrate Mixture of soft sand, mud, ] All mudorelay or sand | Hard-pan clay or bedrock;
2. Pool Substrate | materialy, with gravel and | or clay; ooud ray be botiom; little or no root DO 1001 At or vegetation,
Characterization | finn sand prevalent; oot | dominant; some oot mats | mat; no submerged
and subuerped vegetation | vegetation.

present.

BY 1 4 312 0 5 473 2.1
Misjutity of pools lacge- Majarity of pools small-
3. Pool Variability | shallow, arge-deep, decp; very few shallow. | prevalent than deep pools. | stallow or pools absent.

SCORE

SCORE TI9 18 17 16| 15 14 132 11 [1040) 87 6] 35 4.3 2.1 .0

Parameters to be evalusted In sampling reach

Litile or no enlargement | Some new increase in bar | Moderate deposition of Hieavy deposits of fine
4, Sedimeat of islands or point bars formation, mostly from new gravel, sand or fine | matesial, increased bar
Depeiition and Jess than <20% of the | gravel, sand or fine sediment on okl and new | development; more than
bottorn affectsd by sediment; 20-50% of the  § bars; 50-80% of the §0% of the bottom
sediment deposition, bottom affected; slight botiom affected; sedimem | changing frequently; pools
deposition in pools. . J deposits at obstuctions, | almost absent due to

constrictions, and bends; | substantial sediment
moderate deposition of deposition.

- poots prevalet.
SCORE 0 19 sliny el 45 14 1312 1w 92 3 7 6)5s . 4.3 2 1 0

‘Water reaches base of Water fills >75% of the | Water fills 25-75% of the | Very little water in
5. Channel Flow boih lower banks, and available channel; or available channel, and/or | channel and mostly

Statuy minimal amoun of «25% of channel substrate | riffle substrates are mostly | present as standing pools.
channel substrate is is exposod. exposed.
exposed, _ — -
SCORE 20 19 I8 127 64— K—H—i—21T 615 4 3 2 1. 0
5S¢

Rapid Bivassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

8, Bank Stability
(score cach bank)

SCORE___(LB)

9. Vegetative
Pretection (svore
each bank)

Parametary te be evaluated broader than sampling reach

Note: determine Icit
of right gide by
fiving downstream.

SCORE ___(LB)
SCORE __(RB)

Habitat Condition Category
Parsmeter ]
ptimal Subeptimal Marginal L
& Channel Channtlization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in aress of | extensive; embankments | or cemnent; over 30% of
minimal; stream with bridge abutments; or shoring structures the stvam reach
normal patten, evidence of past present on both banks; and | chaswelized and disrupted.
channelization, i.e., 1o §0% of stream reach | Instrearn habitat greatly
dredging, (greater than chanpelized and disrapted. § altered of removed
past 20 yr) may be . Ventirety.
present, but recent
channelization is not
present,
SCORE 19 13- 27 16 )15 dazaz 2 g1 Jioc o 8 7 6]5 43 2 1.0
Thebends in the strearm | The bends in the stream | The bends in the stream | Channel straight;
7. Channe) increase the stream length | increase the stream length | increase the stream length | waterway has been
Simwosity 3 30 4 times longer than if ] | to 2 times longer than if | 1 to 7 times longer than if | channefizad for a long
it was in a straight line. it was in a straight line. it was in a straight fine, distance.
(Note - channe! braiding is
considered nommal in
coastal plains and other
low-lying areas. This
parametar is not easily
rated in these areas.)

PR RIS

Banks stable; evidence of | Moderately stable; Modcrately mnstable; 20- | Unstable; many eroded
ercsion or bank fadlure infrequent, sroall arcas of | 60% of bank in reach has | areas; “raw” anas
absent or minimal; little | erosion mosily healed areas of emxion; high frequent along straight

for future over, 5-30% ofbankin | erosion potential during | sections and bends;
problems. <3% of bank | reach hag areas of erosion. | floods. obvious bank doughing;
affected. 60- E00% of bank has

erosiofial scars.

bnthﬂ wld ) s 7 .5 & .3

70-90% of the steambank § 50-70% of the streambank | Less than 50% of the
swreambank surfaces and | surfaces covered by native | surfaces covered by streambank surfaces
immediate fiparian zone | vegetation, butoae class | vegetation: disruption covered by vegetation;
covered by native of plants is not well- obvious; patehes of bare | disruption of streambank
vegetation, including represented; disruption soil or closely cropped vegctation iy very high;
trees, understory shrubs, | evident but notaffecting | vegetation common; less | vegetation has been
or nopwoody full plant growih potential | than one-half of the femoved 10
macrophyles; vegetative | to any great exteot; more | potentiad plant stubble 5 centimeters or bess in
disraption through grazing | than one-half of the height remaining. average stubble height.
ormwingminimalormt potential plant stubble

height remaining,

{(2f.8 7. 6. 4 2 0
mmm 1l 8T s 5. 4 2 1 b

Width of riparian zone 6-

Width of riparian zone Widkh of ripatian zone 12- Width of riparian zone <6
10. Riparian >18 meters; human 38 meters; human 12 meters; burnan meters: litle orno
VYegetative Zoune activities (i.¢., parking activitics have impacted | activitics have impacted | diparian vegetation due o
Widih (score each  Viots, roadbeds, clear-cuts, [ zooe only minimally, 2o0n¢ a great deal. human activities,
bank riparian zone) Niawmg, or crops) have not
SCORE__ (LB) |LefBank. (T0°9 T s 4 3 i
SCORE___(RB) [RigmBank (10) 9 8 7 6 5 4 3 2 )
¥l
Total Score l d0 §%
v e

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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BENTIIIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME Lﬂdﬂﬁ:}- rocamoN gfl) 77

STATION # STREAM CLASS

LAT LONG RIVERBASIN .

STORET # AGENCY £ NG | £0T [odmitlllikc

INVESTIGATORS &Aﬂeﬁg lmﬁr. p0a | Chois vasem S Feged] LOT NUMBER

FORM COMPLETED BY st | DATE 41 REASON FOR SUR pphct
C. 6V TIME _QLE. cop ™ | (paesgicp sv4 Y I priv
HABITAT TYPES Indicate the percestage of each habitat type preseat
QCobble % QSnags. % O VegetatedBanks_ _ %  QSand_ %
Q Submerged Macrophytes____% UO&:((_E,\P ety 1o _%
SAMPLE Gearwed D-fame Qiick-net O Other
COLLECTION ' ,
How were the samples collected? (bwading ¥ from bank Q from boat
Indicate the mumber of jaba/kicka tuken in esch habitst type.
Q Cobble O Snaps O Vegetmed Banks QSand____
U Submerged Macrophytes___ Pother (fihe (M1 ) —
. .
COMMENTS

an\j | a)vﬁw b/
—

N 1PTEAVA poT6d ZN sigfcE

LonF w"é
SuRtIvnIE) b
B6Daaclt .

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundapce: 8 = Absent/Not Observed, 1= Rare, 2 = Common, }=Abundant, 4=

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimmated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Dominant

| Periphyton 01 23 4 Slimes @123 4

Filamentous Algae o)z 3 4 Macroinvertzbrates o123 3
—gL23 4 __Fishy 611_2 3 4

Porifera 0 1 2 3 4| Anisoptera 0 t 2 3 4|Chironomidas 0 | 2 3 4
Hydrozoa 0 1 2 3 4| Zygopten 0§ 2 3 4| Ephemeroptera 0 1 2 3 4
Platyhelminthes 0 | 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01234
Turbellasia 0 1 2 3 4| Coleoptera) 0CD 2 3 4| Other 012 3 4
Hirudinea 0 ! 2 3 4 Lepidopterd 01 23 4
Oligochaeta 0 1 2 3 4! Sialidae 01 23 4

~g—t—2—3— | Corydaliiac 01 2 3 4 ad If
Amphipoda 0 1 2 3 4{ Tipulidae 01 23 4 ?e//’aJ:J,/ﬂ
Decapoda 0 1 2 3 4|Empididae 01 23 4 AN nTed
Gastropoda 0 L 2 3 4| Simuliidac 61 2 3 4
Bivalvia 0 1 2 3 4| Tabinidse 01 23 4

Culcidac 0123 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form !
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION BN247-4
STATION 8 RIVERMILE, STREAM CLASS
22 _am LONG RIVER BASIN
STORET # AGENCY ZAc / £R1] Fishrvilslfe.

FORM COMPLEYED BY 4

DATE Jf27[¢? nmsonrous%vm STREP
L Gvnmbids @ PM o~

INVESTIGATORS (. GWH‘AN/L Agnes [ m. igls [, Pastclidn
T Susciens e

WEATHER Now Past 24  Has there been a beavy raim in the Jast 7 days?
P AN Sl T
Ak, storm Tain) 7
SUMNT, wa o rain {steady rain) o Alr Temperatunz *C "
Q showers (itermittent) Q Oiher
_ %D %%clond cover Q__ %

a clear/sunny [ ]

SITE LOCATION/MAP §| Draw 3 map of the site and indicate the ureas sampled (or attach a photograph)
™

f T§ raas u NN o, SITE

(MEE yisiBL S6EP

705 = orine Fhom p¥C
aF STEIP QPN

sl 2474y

Fisv
BRz11-5 2 -
( (i L"é) (04( LAnge
5‘”@« 5
SEREAM ~StremrSunYySten, _ Type
ARACTERIZATION || (@Perennial O Intermittent QO Tidal Coldwater T Warmwaler
N Stream Origin Catchment Area km?

3 Glacial

O Non-glacial montane a of ong ] .

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES gr]l.:oa'leg? 8Indua ere D&:iﬁdmw O Somie potential sowrces
O Agrcultural O Other A Obvious soures ¢ cegp ppiv~ DHEANE papns ri4f-
Residential Loeat Watershed Erosion

Neoe = QModersle 0 Heavy

BEAANGy | e e o e O

{18 meter n dorminant species present rlégd\] (ﬂff(’\l ”ﬂé_:ﬂ SPLR Kdn{h’cnf

INSTREAM Estimated Reach Len;tw m Cauopy Cover ' o e it

FEATURES e FPamy open | Q Panly shaded 2 Shaded

Estimsted Stream Width ‘ m
Sampling Reach Area I
Ares in kin? (m*x1000) z

High Water Mark m
]l:aropocﬁon of Rench Represented by Stream

] QR‘I‘HL‘_'_‘,_O__%

Estimated Stream Depth Q_b_m QPosl
Sorface Velocity  ____  _m/sec Channclized #BYes QNo
{nt thalwep)
DamPresemt QYes P No
LARGE WooDY LWD m' 0 cChutinal T"Je betndes Wﬁf‘(""wmm-)
Density of LWD Yian? (LWDY reach area)
AQUATIC Indicate the dominawt and record the domimant preseut
V| ATION gkomedmergem WDthcdalhnmgem Bllooledﬂoding [ Free floating
Floating Algas ot m?m- N L sty aviars Dn seng Méns gl
dominant species present ALSA €
Portion of the reach with aquatic vegetation 5 %
WATER QUALITY T LE‘ ol 04 Water Od\
Q cmpevature - Nocmal/None OSevnge
Specific Conductances, W s /e ¢ Q
G Q Fishy 3 Other
Dissotved Oxygen ié_k
Water Susface Olls
pH LIS Q8lick O Sheen DOGlobs D Flecks
- o @None 3 Other
Turbi 207 pPY
- Vsl Oerar Y B armoani 0 Twbid
WQ Instrument Used g Op:.{m 3 rghﬂi a
SUBSTRATE Qltemal  QSewsge  OPetoloum O Dudge OSawdust  QPaperfiber, QSand
Q Chemical 0 bic O Nome Q Relict shells A Oher et i
@ Other_Geaw £6 S50V

Looking st stones which are wot deeply embedded,

Qoment OStight OModerste  QProfise  Oyer ghior Tockinedor?
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) {does net necessarily add up te 100%)
Subsirate Diameter %e Composition in Substrate Characteristic % Composition in > vored
Type Sam:lylpng Reach Tygpe Sampling Ares & "I‘” _ 4“
Bedrock |oatdé Jih B¢ £ Detritus ?ﬂfhﬁa \:so?g. Pgmarse plant " I “3 '?;%aﬂ‘
Boukles |25 “) 25 — m?z GALn £
Cobble | 64-256 mm (2.5™10") | Jo Muck-Mud ?FI%, S fine organie
Gravel 2-64 m (0.1-2.5"} .
Sand 0.06-2mm (gritty) /6 Marl grey, shell frgments
Silt 0.004-0.06 i 3 '
Clay < 0.004 mm (slick)
A-6  dppendix 4-1: Habitar Assessment and Physicochemical Characterization Field Data Sheets - Form |
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HABITAT ASSESSMENT FIELD DATA SHEET—-LOW GRADIENT STREAMS (FRONT)

STREAM NAME LocaTion RN 247 - f
STATION # RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY 2g8¢ ]g_]f.b\:’tﬂ\lf
INVESTIGATORS (. §- ]MN- [5‘[: L.
/
FORM COMPLETED BY gussihyw | DATE /2 7 REASON FOR SUR /LM ”
(. TME 15 (3B mw& “’ o
Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Gareater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1, Epifaunal substrate favorable for habitat; well-siited for tabitat; habitar habitat; Iack of habitat is
Sabstrate/ epifaunal colonization and | full colonization potential; | availability tess than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate upstable or lacking.
submerged logs, undercut | maintenance of froquently disturbed or
banks, cobble or cther populations; presence of [ removed.
stable habitat and at stage | additional substrate in the
to allow full colonization | form of newfall, but not
potential (ie_, loga/snags ] yet prepared for
that are pot aew fall and izaith
oot transiend). . _
E —— (20,1908 te it e iD 2 1 f1e 98 7 6843210
- Mixture of substrae Mixture of soft sand, mud, | All mud or clay orsand | Hard-pan clay or bedrock;
a 2. Pool Subsirate | materials, with gravel and | oc clay; mud may be bottom; little or no rogt B0 root tat Of vegetation,
g Charsacterizatiom | finm sand prevalent; root | dominant; some root mats | mat; no submerged
: mtsandsubmerged and submerged vegeration | vegemation.
g SCORE Fran ity 1? 1615 4 132 1 | 9 (8) 7 685 48 200 0
z Even mix of large- Majority of pools large- | Shallow pools much more | Majarity of pools small-
2 | 3.Pacl Yariability |shailow, large-deep, deep; very few shallow. | prevalent than deep pools. | shatlow or pools absent,
2 small-shallow, small-deep
é — : 97 13 (%)
2 Little or no cnlargemnent | Some new increase in bar | Moderate deposition of Heavy deposits of fine
4, Sediment of islands or poink bars formation, mostly from new gravel, sand.or fise | material, increased bar
Deposition and less than <20% of the | gravel, sand or fine sediment on old and new | developmient; more than
bottom affectsd by sediment; 20-50% of the | bars; 50-80%4 of the 80% of the bottom
sediment deposition. bottom affected; slight bottom affected; sedimemt | changing frequently; pools
deposition in pools, deposita at obstructions, | ahinost absent due to
constrictiona, and bends; [ substantinl sediment
moderate deposition of deposition.
) | pools prevalent. _ _
SCORE 20 19 18 17 16] 05 34 i3 12 11 |10 9 & 7 § 4 32 1 0
Water reaches base of Water fills >75% of the Water fills 25-75% of the | Very little water in
5. Channe] Flow both lower banks, and available channel; or available channel, and/or | channel and mostly
Statm minimal smount of «25% of channel substrate | riffle substrates are mostly | present as standing pools
chanae] subgtrate is is exposed. exposed.
exposed. -
8 I8 A1t B 7 6|5 & 3 2. 1 0
Rapid Bivcassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 A9
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

(scove cach bank)

9. Vegstative
Protection (score
each bank)

Note: deterrnine left
or right side by
facing downstroam.

Parameters to be evalunted broader than sampling reack

SCORE ___(LB)

(Note - channel braiding is
considered normal in
coastal plains and other
low-lying arean. This

Habfist Coundition Categery
Parameter
Optimal Sybeptimal Margiea) T .
6. Chapnel Channelization or Some channclization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 30% of
mindmal; stream with bridge abutments; of shofing stractares the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupted.
chapnelization, i.c., 40 to 80% of stream reach | Instream hobital preaty
dredging, (greater than channelized and disrupted, | altered or removed
past 20 yr) may be cntirely.
present, but recent
channelization is not
SCORE 20 A9) 182 16|15 145 13 4 1L e 90 307 6F 54 3.2 1@
The bends in the stream The bends in the stream. | The bends in the stream Channel straight;
7. Channel increase the stream kength | increase the stream lengik: | increase the stream length | wateraay has been
Sinuosity 3104 times Jonger than if | 1 to 2 times longer than if | 1 to 2 times longer than if | charmelized for 2 long
it was i a straight line. it was in a straight line. it was in a straight line. distance.

MRy oran

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

19. 8 8 - 7.6

Moderiely unstable; 30-
60% of bank in reach has
areas of erosion; high
floods.

5 4. % 21D

Unstable; many eroded
areas; "raw” areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has

emsmnalm

70-90% of the streambank | 50-70% of the streambank
streambank surfaces and | surfaces covered by native | surfaces covered by streambank surfaccy
imunedizte riparian zone || vegetation, ot one class | vegetation; disruption covered by vegetation;
covered by native of plants is not well- obvious; paiches of bare | disruption of streambank
vegetation, inctuding tepresentied; disruption soil or closely cropped vegetation is very high;
trees, imderstory shrubs, | evident but not affecting | vegetation common; less | vegetation has been
of noxwoody full plant growth potential | than one-half of the removed to
macrophytes; vegetative | 4o any greal exient; more | potential plant stubble - | 3 centimetsrs or Jess in
disruption through grazing J than one-half of the height remaining. average stubble height.
of mowing minimal or not | poteatial plant stubble
evident; almost aff plants | height remaining.
allowed o naturall
LeftBank - . (0 3 £ 7 . 6 s 4 3 2 1- 0

2.1, 0
Width of riparian zone Width of riparian zone 12- | Width of riparian 2one 6- | Width of ripacian zone <6
10. Riparisn >18 meters; human 18 meters; human |2 meters; human meters: little or no
Vegetative Zone activities (ie., parking activities have impacted | activities have impacted | ripatian vegetation due to
Width (score each | jots, madbeds, clear-cuts, { zone only minimalty. zone a great deal, hunan activities,
bank riparian zone) lawns, or crops) kave not
2.
SCORE__(LB) |LefiBank (0D 9 8 7 6 5 4 3 2 1 0
SCORE___(RB) |RightBank &0/ 9 7 6 5 4 ]
9l
Total Score )g / {;g
7

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3




BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME LOCATION {2474

STATION # RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY fn1/ 2é0¢

INVESTIGATORS 2 N/Zngy LOT NUMBER

FORM COMPLETED BY patd fA1je1 REASON FQR SURVEY
TIME j,-'-;j-a——@ ™ Bl [ /stterm gppes

HABITAT TYPES Indicate the percentage of exch habitat type preseat
OCobble ___ % DSnags_ % l:IVegemdeanksld % ClSa.rlliS___%
Q Submerged Macrophy % DOther( 4, g7 ﬁ)_‘%
SAMPLE Gear nsed D D-frame O kick-net Q Other
COLLECTION '
Hww were the samples collected? O wading Q¥ from bank () from boat
Indicate the mumber of jabaMdcks inken in each habitst type.
0 Cobbie DSnags O Vegetaied Banks D Sand
Q) Submerged Macrophytes HOM(@LMTZ@!& )

GENERAL

COMMENTS | (O N E) C&Léd(’i’s@»(ﬂm f)

ALY SN Ta> PoSKE XD per £6 T EMeath,

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated sbundance: 0 = Absent/Not Observed, 1 = Rare, 2 = Common, 3= Abundant, 4 =
Dominant

Periphyton 01 2 3 4 Slimes 01 2 3 4
Filamentous Algae 01 2 3 4 Macroinvertebrates 01 2 1 4
|_Macrophytes 0 1.2 3 4 Fish 0 1 23 4
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated sbundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (10 organisms), 4 = Dominant (50 erganisms)
Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4| Chimonomidae 01 2 31 4
Hydrozoa 0 1 2 3 4| Zygoplera 0 1 2 3 4] Ephemeroptera 01 2 31 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 I 2 3 4] Tuachoptera 01 2 3 4
Turbellaria 0 1L 2 3 4|Coleoptera f” 0(P 2 3 4/ Other 01 23 4
Hirudinea 0 | 2 3 4[] Lepidoptera 01 2 3 4
Oligochacta 0 1 2 3 4| Sialidae 0 1 2 3 4
Tsopoda T 1 2 3 4| Corydalidae 0 1 2 3 4| ¥ M L7 H iy
Amphipoda 0 I 2 3 4 Tipulidae 01 23 4 ‘
Decapoda 0 1 2 3 4] Empididae 01 2 3 4
Gastropoda 0 1 2 3 4] Simwliidae 01 2 3 4
Bivalvia 0 1 2 3 4] Tabinidae 01 2 3 4

i g0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25
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Figure 2 — Surface Water PaFway for Barite Hill’'Nevada Geldfields Site




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAM NAME LOCATION DHyfn-§
STATION # RIVERMILE, STREAMCLASS
G5y —Prar LONG RIVER BASIN

STORET # AGENCY
INVESTIGATORS  {2.ch, Hw\ [ Chess Gossev{ M Nige [ sco 1 Fredtoscht
FORM COMPLETED B DATE REASON FOR SURVEY s (rtam epACl

ri J_f[a_ G‘L\i“"’ TIME IE% @ M 6 ,},L,jtc ol ﬂmfifIN] "T,«\,-m g

L
WEATHER Now Past24  Hasthere 4 heavy raio in the Inst 7 days?
CONDITIONS howes Yes  PNo
sunnY @  medem @ ArTemperanlS cc ST
a showers (invamittent) Q Other
Z 40 %D *scloud cover %
& > clear/siunny &

SMNL FRIG £ TpiLér (i

4l)

Vnw% a

S
qpuils, 2
7N ! F&O‘S ‘

Troncred() Aash oA stbe (ABURAY  JuIT UpsTedem oF maln

CRANMEL-
tream Sabaystem gm
CHARACTER]ZATION P Perennial -~ U Intermittent O Tidal Coldwat oW
N Stream Origins Catchment Aves km?

Q Giacial ing-fed
D Nm-glaclal montane g Ni of
Swamp and bog

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Muacroinvertebrates, and Fish, Second Edition - Form [

A-5




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED arululi-nt Sorroundiog Landuse Locsl Watersh Pollution
FEATURES Forest - 0 Commercial QO No evidence U Some polential sources
[J Field/Pasture 3 Industrial 0 Obwicus sources
O Agricuitural OOther
O Residential Lecal Watershed Eresion
PNooe UModerale  OHeavy
d t
fvﬁ.’bﬁ‘ﬁmﬂu Jpicate the dominant type suf record the domipant species present 4 corous
( uffer) dominant species present g , D1 [ oo
INSTREAM Estimated Reach Leagth * l 9 ( ﬂ: Co
FEATURES | i 5 Parlly open . Cl Parly shaded O Shaded
Estimated Stream Width _ 3 m
=3 High Water Mark _ L m
Sampling Reach Area  / w?
Propordon of Reach Represented by Stream
Areaim lan® (mix1000) ____ km? Mm:logy
ORun_____ %
Estimated Stream Depth 2 m
S:trtr;u\rdodty _ _misec Chanoelized JYes QNo
¢ D i DaaPresest DYed QN ¥ MOM Mh{ (ﬂﬂﬁgﬁ{,)
LARGE WOODY W w sed wal¥ 963241 W LALE SHRGT.
Demity of LWD }ian? (LW reach area)
egganc Imdicate the dominant typs and record the dominant 3«.&. preseat
ETATION O Rooted emergemt Q Rooted submergent Rooted flosting QO Free floating
hFloating Algas ¥ Attached Algae
dowminant species present
Portion of the reach with aqwatic vegetation <5 %
WATER QUALITY Temperstare_/ 73" $ e ster Odars :
NormalNone O 8%
Spedﬂc Conductance .51 Petroleum Q
Orygen 5 5.5 5-23,3/& Qi Fishy QOther_
Wi t:l' Surface Oib
pH "-f 2- 3 @ Slick § Eg'ghun QGicbs O Flecks
Tarbiaity /<. | None
WQ Instrument Used Vst D B end O Tubid
QOpagqee Q Sta Q1 Other,
SEDIMENT/ Odors D?uils
SUBSTRATE EiNomal ~ OQSewsge  QPetroleum Qiadge QSuwdust |~ OPsperfer O Send
8 Chemical O Anserobic  QONome Ower_Fdlfime
Looking at stones which wot deeply exnbedded,
Ois are thegmdersld&:s“lrxhck.l:ewl o
B Absent O Slight O Moderate Q Profise QYes WNo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPFONENTS
(should add up to 100%) (does mot mecessarily add wp to 100%)
Substrate Diameter % Compaiition in Substraie Characteristic % Compaosition in
Type Sampling Reach Type Sampling Avea
Bedrock +a -| Detrinis s!ieks,‘wood,ooar?eplant 202 RSt yras7di
22 Sh e —— - Lo3sld <
Cobble 64-256 5% 10 Muck-Mud | bl fine i '
mm (2 D {75 ec (‘FW organic
Gravel | 264 mm (6.17-25")
Sand 0.06-2mm {gritty) 3 Marl grey, shell fragments
Silt .004-0.06 mm
Clay - < 0.004 mm (slick)

A-6  Appendix A-1: Habitat Assessment and Physicechemical Characterization Field Data Sheets - Form |
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME Location  BHN7 -
STATION# RIVERMILE STREAM CLASS

LAT LONG RIVER BASIN

STORET # AGENCY [g_/,eﬁﬁcfﬂ hoveild i

INVESTIGATORS C.6- /inNige | @ Neaet [ 5. fredericks

FORM COMPLETED BY DATE 3" REASON FOR SURVEY e
C. Guss NN TIME P Uro!u}tmf sttghr I
Habiiat Conditien Category
Parameter Optimal Suboptioal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epitassal subgirate favorable for habitat; welk-suited for | habitat; habitat habitat; lack of habitat ia
Sabstrate/ epifaunal eolonization and | full coloaization potential; | availability less than obvious; substrate
Avallable Caver fich cover; mix of snogs, | adequate habitat for desirable; substrate unstable or lacking.
submerged Jops, undercut | mainienance of frequenily disturbed or
banks, cobble or ether popuiations; presence of | romoved.
stable babitat and at stage | additional substrate in the
form of newfalt, but not
yet prepared for
colonization {xnay rate at
: hl!hendofs@le). _ _
E — 6§ st D12 1 10 9 8. 7 6hs 4 3200
Iy MMeofsunsand,mnd. Al mud orclay or 3and | Hacd-pan clay or bedrock;
3 | 2. Poo) Subsirate | materialy, with gravel and | or clay; mud may b